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Description 

Background of the Invention 

1 . Field of the Invention 

[0001 ] The present invention relates to the papermak- 
ing arts. More specifically, the present invention relates 
to press fabrics for the press section of a paper machine. 

2. Description of the Prior Art 

[0002] During the papermaking process, a cellulosic 
fibrous web is formed by depositing a fibrous slurry, that 
is, an aqueous dispersion of cellulose fibers, onto a 
moving forming fabric in the forming section of a paper 
machine. A large amount of water is drained from the 
slurry through the forming fabric, leaving the cellulosic 
fibrous web on the surface of the forming fabric. 
[0003] The newly formed cellulosic fibrous web pro- 
ceeds from the forming section to a press section, which 
includes a series of press nips. The cellulosic fibrous 
web passes through the press nips supported by a press 
fabric, or, as is often the case, between two such press 
fabrics. In the press nips, the cellulosic fibrous web is 
subjected to compressive forces which squeeze water 
therefrom, and which adhere the cellulosic fibers in the 
web to one another to turn the cellulosic fibrous web into 
a paper sheet. The water is accepted by the press fabric 
or fabrics and, ideally, does not return to the paper 
sheet. 

[0004] The paper sheet finally proceeds to a dryer 
section, which includes at least one series of rotatable 
dryer drums or cylinders, which are internally heated by 
steam. The newly formed paper sheet is directed in a 
serpentine path sequentially around each in the series 
of drums by a dryer fabric, which holds the paper sheet 
closely against the surfaces of the drums. The heated 
drums reduce the water content of the paper sheet to a 
desirable level through evaporation. 
[0005] It should be appreciated that the forming, press 
and dryer fabrics all take the form of endless loops on 
the paper machine and function in the manner of con- 
veyors. It should further be appreciated that paper man- 
ufacture is a continuous process which proceeds at con- 
siderable speeds. That is to say, the fibrous slurry is con- 
tinuously deposited onto the forming fabric in the form- 
ing section, while a newly manufactured paper sheet is 
continuously wound onto rolls after it exits from the dryer 
section. 

[0006] The present invention relates specifically to the 
press fabrics used in the press section. Press fabrics 
play a critical role during the paper manufacturing proc- 
ess. One of their functions, as implied above, is to sup- 
port and to carry the paper product being manufactured 
through the press nips. 

[0007] Press fabrics also participate in the finishing of 
the surface of the paper sheet. That is, press fabrics are 



designed to have smooth surfaces and uniformly resil- 
ient structures, so that, in the course of passing through 
the press nips, a smooth, mark-free surface is imparted 
to the paper. 

5 [0008] Perhaps most importantly, the press fabrics 
accept the large quantities of water extracted from the 
wet paper in the press nip. In order to fill this function, 
there literally must be space, commonly referred to as 
void volume, within the press fabric for the water to go; 

10 and the fabric must have adequate permeability to water 
for its entire useful life. Finally, press fabrics must be 
able to prevent the water accepted from the wet paper 
from returning to and rewetting the paper upon exit from 
the press nip. 

15 [0009] Contemporary press fabrics are produced in a 
wide variety of styles designed to meet the requirements 
of the paper machines on which they are installed for 
the paper grades being manufactured. Generally, they 
comprise a woven base fabric into which has been nee- 

20 died a batt of fine, nonwoven fibrous material. The base 
fabrics may be woven from monofilament, plied mono- 
filament, multifilament or plied multifilament yarns, and 
may be single-layered, multi-layered or laminated. The 
yams are typically extruded from any one of the synthet- 

25 jc polymeric resins, such as polyamide and polyester 
resins, used for this purpose by those of ordinary skill in 
the paper machine clothing arts. 
[001 0] The woven base fabrics themselves take many 
different forms. For example, they may be woven end- 

30 less, or flat woven and subsequently rendered into end- 
less form with a woven seam. Alternatively, they may be 
produced by a process commonly known as modified 
endless weaving, wherein the widthwise edges of the 
base fabric are provided with seaming loops using the 

35 machine-direction (MD) yams thereof. In this process, 
the MD yams weave continuously back-and-forth be- 
tween the widthwise edges of the fabric, at each edge 
turning back and forming a seaming loop. A base fabric 
produced in this fashion is placed into endless form dur- 

40 ing installation on a papermachine, and for this reason 
is referred to as an on-machine-seamable fabric. To 
place such a fabric into endless form, the two widthwise 
edges are brought together, the seaming loops at the 
two edges are interdigitated with one another, and a 

45 seaming pin or pintle is directed through the passage 
formed by the interdigitated seaming loops. 
[0011] Further, the woven base fabrics may be lami- 
nated by placing one base fabric within the endless loop 
formed by another, and by needling a staple fiber batt 

50 through both base fabrics to join them to one another. 
One or both woven base fabrics may be of the on-ma- 
chine-seamable type. 

[0012] In any event, the woven base fabrics are in the 
form of endless loops, or are seamable into such forms, 
55 having a specific length, measured longitudinally there- 
around, and a specific width, measured transversely 
thereacross. Because paper machine configurations 
vary widely, paper machine clothing manufacturers are 
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required to produce press fabrics, and other paper ma- 
chine clothing, to the dimensions required to fit particular 
positions in the paper machines of their customers. 
Needless to say, this requirement makes it difficult to 
streamline the manufacturing process, as each press 5 
fabric must typically be made to order. 
[0013] From WO 89/12717 a method for manufacture 
of a papermaker*s fabric is proposed which involves the 
provision of a multiply fabric having fold regions at its 
respective ends and the removal of cross-machine di- io 
rection yarns in such fold regions thereby to create 
seam-forming loops. The loops may be interdigitated di- 
rectly to receive a pintle wire into engagement therewith 
and thus form a seam, or may receive a spiral for seam- 
forming purposes. The method is of application to flat- 15 
woven or endless woven structures, and is of use in the 
manufacture not only of papermaker's fabric per se but 
also in the manufacture of base materials for use there- 
in. 

[0014] Further, from WO 97/20105, corresponding to 20 
the preamble of the present claim 1 , a laminated clothing 
for a papermaking or cellulose manufacturing machine 
as well as a method and a blankfor manufacturing there- 
of are known. The clothing comprises two laminated lay- 
ers each having an inclined direction-defined thread 25 
system. The thread systems are inclined relative to the 
machine direction of the clothing and relative to each 
other. The two layers constitute an upper and an inner 
part, respectively, of an endless band which is so flat- 
tened that two edge folds are formed transversely of the 30 
machine direction, and which is then doubled with the 
edge folds coupled together. As a result, the band com- 
prises a direction-defined thread system which is in- 
clined relative to the machine direction and which, owing 
to the flattening and doubling of the band, forms the 35 
thread systems, inclined relative to each other, of the 
first and the second layer. 

[0015] In response to this need to produce press fab- 
rics in a variety of lengths and widths more quickly and 
efficiently, press fabrics have been produced in recent 40 
years using a spiral technique disclosed in commonly 
assigned U.S. Patent No. 5,360,656 to Rexfelt et al. 
[0016] U.S. Patent No. 5,360,656 shows a press fab- 
ric comprising a base fabric having one or more layers 
of staple fiber material needled thereinto. The base fab- <s 
ric comprises at least one layer composed of a spirally 
wound strip of woven fabric having a width which is 
smaller than the width of the base fabric. The base fabric 
is endless in the longitudinal, or 

[0017] machine, direction. Lengthwise threads of the 50 
spirally wound strip make an angle with the longitudinal 
direction of the press fabric. The strip of woven fabric 
may be flat-woven on a loom which is narrower than 
those typically used in the production of paper machine 
clothing. 55 
[0018] The base fabric comprises a plurality of spirally 
wound and joined turns of the relatively narrow woven 
fabric strip. The fabric strip is woven from lengthwise 



(warp) and crosswise (filling) yarns. Adjacent turns of 
the spirally wound fabric strip may be abutted against 
one another, and the helically continuous seam so pro- 
duced may be closed by sewing, stitching, melting or 
welding. Alternatively, adjacent longitudinal edge por- 
tions of adjoining spiral turns may be arranged overiap- 
pingly, so long as the edges have a reduced thickness, 
so as not to give rise to an increased thickness in the 
area of the overlap. Further, the spacing between 
lengthwise yarns may be increased at the edges of the 
strip, so that, when adjoining spiral turns are arranged 
overlappingly, there may be an unchanged spacing be- 
tween lengthwise threads in the area of the overlap. 
[0019] In any case, a woven base fabric, taking the 
form of an endless loop and having an inner surface, a 
longitudinal (machine) direction and a transverse 
(cross-machine)) direction, is the result. The lateral edg- 
es of the woven base fabric are then trimmed to render 
them parallel to its longitudinal (machine) direction. The 
angle between the machine direction of the woven base 
fabric and the helically continuous seam may be rela- 
tively small, that is, typically less than 10°. By the same 
token, the lengthwise (warp) yarns of the woven fabric 
strip make the same relatively small angle with the lon- 
gitudinal (machine) direction of the woven base fabric. 
Similarly, the crosswise (filling) yams of the woven fabric 
strip, being perpendicular to the lengthwise (warp) 
yams, make the same relatively small angle with the 
transverse (cross-machine) direction of the woven base 
fabric. In short, neither the lengthwise (warp) nor the 
crosswise (filing) yarns of the woven fabric strip align 
with the longitudinal (machine) or transverse (cross-ma- 
chine) directions of the woven base fabric. 
[0020] In the method shown in U.S. Patent No. 
5,360,656, the woven fabric strip is wound around two 
parallel rolls to assemble the woven base fabric. It will 
be recognized that endless base fabrics in a variety of 
widths and lengths may be provided by spirally winding 
a relatively narrow piece of woven fabric strip around 
the two parallel rolls, the length of a particular endless 
base fabric being determined by the length of each spiral 
turn of the woven fabric strip, and the width being deter- 
mined by the number of spiral turns of the woven fabric 
strip. The prior necessity of weaving complete base fab- 
rics of specified lengths and widths to order may thereby 
be avoided. Instead, a loom as narrow as 20 inches (0.5 
meters) could be used to produce a woven fabric strip, 
but, for reasons of practicality, a conventional textile 
loom having a width of from 40 to 60 inches (1.0 to 1.5 
meters) may be preferred. 

[0021] U.S. Patent No. 5,360,656 also shows a press 
fabric comprising a base fabric having two layers, each 
composed of a spirally wound strip of woven fabric. Both 
layers take the form of an endless loop, one being inside 
the endless loop formed by the other. Preferably, the spi- 
rally wound strip of woven fabric in one layer spirals in 
a direction opposite to that of the strip of woven fabric 
in the other layer. That is to say, more specifically, the 
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spirally wound strip in one layer defines a right-handed 
spiral, while that in the other layer defines a left-handed 
spiral. In such a two-layer, laminated base fabric, the 
lengthwise (warp) yarns of the woven fabric strip in each 
of the two layers make relatively small angles with the 5 
longitudinal (machine) direction of the woven base fab- 
ric, and the lengthwise (warp) yarns of the woven fabric 
strip in one layer make an angle with the lengthwise 
(warp) yarns of the woven fabric strip in the other layer. 
Similarly, the crosswise (filling) yarns of the woven fabric 10 
strip in each of the two layers make relatively small an- 
gles with the transverse (cross-machine) direction of the 
woven base fabric, and the crosswise (filling) yarns of 
the woven fabric strip in one layer make an angle with 
the crosswise (filling) yarns of the woven fabric strip in *5 
the other layer. In short, neither the lengthwise (warp) 
nor the crosswise (filling) yarns of the woven fabric strip 
in either layer align with the longitudinal (machine) or 
transverse (cross-machine) directions of the base fab- 
ric. Further, neither the lengthwise (warp) nor the cross- 20 
wise (filling) yarns of the woven fabric strip in either layer 
align with those of the other. 

[0022] As a consequence, the base fabrics shown in 
U.S. Patent No. 5,360,656 have no defined machine- or 
cross-machine-direction yarns. Instead, the yarn sys- 25 
terns lie in directions at oblique angles to the machine 
and cross-machine directions. A press fabric having 
such a base fabric may be referred to as a multi-axial 
press fabric. Whereas the standard press fabrics of the 
prior art have three axes: one in the machine direction 30 
(MD), one in the cross-machine direction (CD), and one 
in the Z-direction, which is through the thickness of the 
fabric, a multi-axial press fabric has not only these three 
axes, but also has at least two more axes defined by the 
directions of the yarn systems in its spirally wound layer 35 
or layers. Moreover, there are multiple flow paths in the 
Z-direction of a multi-axial press fabric. As a conse- 
quence, a multi-axial press fabric has at least five axes. 
Because of its multi-axial structure, a multi-axial press 
fabric having more than one layer exhibits superior re- 40 
sistance to nesting and/or to collapse in response to 
compression in a press nip during the papermaking 
process as compared to one having base fabric layers 
whose yam systems are parallel to one another. 
[0023] Because multi-axial press fabrics of the fore- 45 
going type have heretofore been produced only in end- 
less form, their use has been limited to press sections 
having cantilevered press rolls and other components, 
which permit an endless press fabric to be installed from 
the side of the press section. Nevertheless, their relative so 
ease of manufacture and superior resistance to com- 
paction have contributed to an increased interest and a 
growing need for a multi-axial press fabric which may 
be seamed into endless form during installation on a 
press section, thereby making such press fabric availa- 55 
ble for use on paper machines lacking cantilevered com- 
ponents. The present invention, an on-machine-seam- 
able multi-axial press fabric, has been developed to 



meet this need. 
Summary of the Invention 

[0024] Accordingly, the present invention is an on-ma- 
chine-seamable multi-axial press fabric for the press 
section of a paper machine. The press fabric comprises 
a base fabric having a first fabric ply and a second fabric 
ply. 

[0025] The base fabric is assembled from an endless 
base fabric layer, which comprises a fabric strip having 
a first lateral edge, a second lateral edge, a plurality of 
lengthwise yarns and a plurality of crosswise yarns. The 
fabric strip is spirally wound in a plurality of contiguous 
turns wherein said first lateral edge in a given turn of 
said first fabric strip abuts said second lateral edge of 
an adjacent turn. A helically continuous seam separat- 
ing adjacent turns of the fabric strip is thereby formed. 
This seam is closed by abutting first and second lateral 
edges to one another. The result is a base fabric layer 
in the form of an endless loop having a machine direc- 
tion, a cross-machine direction, an inner surface and an 
outer surface. 

[0026] The endless base fabric layer is flattened to 
produce the first and second fabric plies. The plies are 
joined to one another at their two widthwise edges at the 
folds produced when the endless base fabric layer is 
flattened. At least one crosswise yarn in each turn of the 
fabric strip is removed from the fold at each widthwise 
edge of the flattened endless base fabric layer. This pro- 
vides unbound sections of the lengthwise yarns of the 
fabric strip. The unbound sections are used as seaming 
loops to join the widthwise edges of the flattened base 
fabric layer to one another to form an endless loop. 
[0027] Alternatively, instead of actually flattening the 
endless base fabric layer to produce folds, any two lo- 
cations, separated by one half of the distance around 
the endless base fabric layer, may be marked, perhaps 
with a felt-tipped marker, with a band extending in the 
cross-machine direction across the endless base fabric 
layer, and at least one crosswise yarn from each turn of 
the fabric strip removed from the marked bands to pro- 
vide the unbound sections of the lengthwise yarns of the 
fabric strip. 

[0028] At least one layer of staple fiber batt material 
is needled into one of the first and second fabric plies 
and through the other of the first and second fabric plies 
to laminate the first and second fabric plies to one an- 
other. 

[0029] The present invention will now be described in 
more complete detail with frequent reference being 
made to the figures identified below. 

Brief Description of the Drawings 

[0030] 

Figure 1 is a schematic top plan view illustrating a 
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method for manufacturing the base fabric layer of 
the on-machine-seamable multi-axial press fabric 
of the present invention; 

Figure 2 is a top plan view of the finished base fabric 
layer; 5 
Figure 3 is a cross-sectional view taken as indicated 
by line 3-3 in Figure 1; 

Figure 4 is a top plan view of the base fabric layer 
in a flattened condition; 

Figure 5 is a perspective view of the base fabric lay- 10 
er as shown in Figure 4; 

Figure 6 is a schematic cross-sectional view of the 
flattened base fabric layer taken as indicated by line 
6-6 in Figure 4; 

Figure 7 is a plan view of a portion of the surface of 15 
the base fabric layer; 

Figure 8 is a plan view of the portion of the surface 
of the base fabric layer shown in Figure 7 following 
the removal of some of its crosswise yarns; 
Figure 9 is a schematic cross-sectional view, anal- 20 
ogous to that provided in Figure 6, following the re- 
moval of crosswise yarns; and 
Figures 10 t 11 and 12 are schematic cross-section- 
al views of subsequent steps in the manufacture of 
the on-machine-seamable multi-axial press fabric 25 
of the present invention. 

Detailed Description of the Preferred Embodiment 

[0031] Referring now to these figures, Figure 1 is a 30 
schematic top plan view illustrating a method for manu- 
facturing the base fabric layer of the on-machine-seam- 
able multi-axial press fabric of the present invention. 
The method may be practiced using an apparatus 10 
comprising a first roll 12 and a second roll 14, which are 35 
parallel to one another and which may be rotated in the 
directions indicated by the arrows. A woven fabric strip 
16 is wound from a stock roll 18 around the first roll 12 
and the second roll 14 in a continuous spiral. It will be 
recognized that it may be necessary to translate the *o 
stock roll 18 at a suitable rate along second roll 14 (to 
the right in Figure 1 ) as the fabric strip 1 6 is being wound 
around the rolls 12,14. 

[0032] The first roll 1 2 and the second roll 1 4 are sep- 
arated by a distance D, which is determined with refer- 45 
ence to the total length, C, required for the base fabric 
layer being manufactured, the total length, C, being 
measured longitudinally (in the machine direction) about 
the endless-loop form of the layer, it being understood 
that the total length, C, is twice the length of the on-ma- 50 
chine-seamable multi-axial press fabric being manufac- 
tured. Woven fabric strip 16, having a width w, is spirally 
wound onto the first and second rolls 12,14 in a plurality 
of turns from stock roll 18, which may be translated 
along the second roll 14 in the course of the winding. 55 
Successive turns of the fabric strip 16 are abutted 
against one another and are attached to one another 
along helically continuous seam 20 by sewing, stitching, 



melting or welding to produce base fabric layer 22 as 
shown in Figure 2. When a sufficient number of turns of 
the fabric strip 16 have been made to produce layer 22 
in the desired width W, that width being measured trans- 
versely (in the cross-machine direction) across the end- 
less-loop form of the layer 22, the spiral winding is con- 
cluded. The base fabric layer 22 so obtained has an in- 
ner surface, an outer surface, a machine direction and 
a cross-machine direction. Initially, the lateral edges of 
the base fabric layer 22, it will be apparent, will not be 
parallel to the machine direction thereof, and must be 
trimmed along lines 24 to provide the layer 22 with the 
desired width W, and with two lateral edges parallel to 
the machine direction of its endless-loop form. 
[0033] Fabric strip 16 may be woven from monofila- 
ment, plied monofilament or multifilament yarns of a 
synthetic polymeric resin, such as polyester or polya- 
mide, in the same manner as other fabrics used in the 
papermaking industry are woven. After weaving, it may 
be heat-set in a conventional manner prior to interim 
storage on stock roll 18. Fabric strip 16 includes length- 
wise yams and crosswise yams, wherein, for example, 
the lengthwise yarns may be plied monofilament yams 
while the crosswise yarns may be monofilament yams. 
Further, fabric strip 16 may be of a single- or multi-layer 
weave. 

[0034] Alternatively, fabric strip 1 6 may be woven and 
heat-set in a conventional manner, and fed directly to 
apparatus 10 from a heat-set unit without interim stor- 
age on a stock roll 18. It may also be possible to elimi- 
nate heat-setting with the proper material selection and 
product construction (weave, yam sizes and counts). 
[0035] Figure 3 is a cross section of fabric strip 1 6 tak- 
en as indicated by line 3-3 in Figure 1. it comprises 
lengthwise yarns 26 and crosswise yarns 28, both of 
which are represented as monofilaments, interwoven in 
a single-layer weave. More specifically, a plain weave 
is shown, although, it should be understood, the fabric 
strip 16 may be woven according to any of the weave 
patterns commonly used to weave paper machine cloth- 
ing. Because the fabric strip 16 is spirally wound to as- 
semble base fabric layer 22, lengthwise yarns 26 and 
crosswise yams 28 do not align with the machine and 
cross-machine directions, respectively, of the layer 22. 
Rather, the lengthwise yarns 26 make a slight angle, 6, 
whose magnitude is a measure of the pitch of the spiral 
windings of the fabric strip 16, with respect to the ma- 
chine direction of the layer 22, as suggested by the top 
plan view thereof shown in Figure 2. This angle, as pre- 
viously noted, is typically less than 10°. Because the 
crosswise yarns 28 of the fabric strip 16 generally cross 
the lengthwise yarns 26 at a 90° angle, the crosswise 
yarns 28 make the same slight angle, 9, with respect to 
the cross-machine direction of the layer 22. 
[0036] Woven fabric strip 16 has a first lateral edge 
30 and a second lateral edge 32 which together define 
the width of the body of the woven fabric strip 16. As the 
fabric strip 16 is being spirally wound onto the first and 
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second rolls 12, 14, the first lateral edge 30 of each turn 
is abutted against the second lateral edge 32 of the im- 
mediately preceding turn. 

10037] Once the base fabric layer 22 has been assem- 
bled, it may be heat-set prior to being removed from ap- 
paratus 10. After removal, it is flattened as shown in the 
plan view presented in Figure 4. This places base fabric 
layer 22 into the form of a two-ply fabric of length, L, 
which is equal to one half of the total length, C, of the 
base fabric layer 22 as manufactured on apparatus 10, 
and width, W. Seam 20 between adjacent turns of wo- 
ven fabric strip 16 slants in one direction in the topmost 
of the two plies, and in the opposite direction in the bot- 
tom ply, as suggested by the dashed lines in Figure 4. 
Flattened base fabric layer 22 has two widthwise edges 
36. 

[0036] Figure 5 is a perspective view of the base fabric 
layer 22 in a flattened condition. At the two widthwise 
edges 36 of the flattened base fabric layer 22 are folds 
38, which align with the transverse, or cross- ma chine, 
direction thereof. 

[0039] Figure 6 is a schematic cross-sectional view 
taken as indicated by line 6-6 in Figure 4. In accordance 
with the present invention, a plurality of crosswise yams 
28 of fabric strip 16 and of segments thereof are re- 
moved from adjacent the folds 38 to produce a first fabric 
ply 40 and a second fabric ply 42 joined to one another 
at their widthwise edges 36 by unbound sections of 
lengthwise yams 26. These unbound sections of length- 
wise yarns 26 ultimately form seaming loops for use in 
joining the papermaker's fabric to be produced from 
base fabric layer 22 into endless form during installation 
on a paper machine. 

[0040] The provision of the unbound sections of 
lengthwise yams 26 at the two widthwise edges 36 of 
the flattened base fabric layer 22 is complicated by two 
factors. Firstly, because the fabric strip 16 has a smaller 
width than the base fabric layer 22, its crosswise yams 
28 do not extend for the full width of the base fabric layer 
22. Secondly, and more importantly, because the fabric 
strip 16 is spirally wound to produce base fabric layer 
22, its crosswise yarns do not lie in the cross-machine 
direction of the base fabric layer 22 and therefore are 
not parallel to the folds 38. Instead, as discussed above, 
the crosswise yarns 28 make a slight angle, 6, typically 
less than 10°, with respect to the cross-machine direc- 
tion of the base fabric layer 22. Accordingly, in order to 
provide the unbound sections of lengthwise yams 26 at 
folds 38, crosswise yarns 28 must be removed in a step- 
wise fashion from the folds 38 across the width, W, of 
the base fabric layer 22. 

[0041] For purposes of illustration, Figure 7 is a plan 
view of a portion of the surface of base fabric layer 22 
at a point on one of the folds 38 near the spirally contin- 
uous seam 20 between two adjacent spiral turns of fab- 
ric strip 16. Lengthwise yarns 26 and crosswise yarns 
28 are at slight angles with respect to the machine di- 
rection (MD) and cross-machine direction (CD), respec- 



tively. 

[0042] The fold 38, which is flattened during the re- 
moval of the neighboring crosswise yarns 28, is repre- 
sented by a dashed line in Figure 7. In practice, the base 
5 fabric layer 22 would be flattened, as described above, 
and the folds 38 at its two widthwise edges 36 marked 
in some manner, so that its location would be clear when 
it was flattened. In order to provide the required unbound 
sections of lengthwise yams 26 at the fold 38, it is nec- 
10 essary to remove the crosswise yarns 28 from a region, 
defined by dashed lines 46,48 equally separated from 
fold 38 on opposite sides thereof. Because crosswise 
yams 28 are not parallel to fold 38 or dashed lines 46,48, 
it is often necessary to remove only a portion of a given 
*5 crosswise yarn 28, such as in the case with crosswise 
yarn 50 in Figure 7, in order to clear the space between 
dashed lines 46,48 of crosswise yarns 28. 
[0043] Figure 8 is a plan view of the same portion of 
the surface of base fabric layer 22 as is shown in Figure 
20 7 following the removal of the crosswise yams 28 from 
the region centered about the fold 38. Unbound sections 
44 of lengthwise yams 26 extend between dashed lines 
46,48 in the region of the fold 38. The portion of cross- 
wise yarn 50 which extended past dashed line 46 has 
25 been removed, as noted above. 

[0044] Following the removal of the crosswise yams 
28 from the region centered about the fold 38, the base 
fabric layer 22 is again flattened so that first fabric ply 
40 and second fabric ply 42 are joined to one another 
30 by unbound sections 44 of lengthwise yams 26. Figure 
9 is a schematic cross-sectional view, analogous to that 
provided in Figure 6, of one of the two widthwise edges 
36 of the flattened base fabric layer 22. 
[0045] Referring to Figure 10, a loop-forming cable 52 
35 is next installed between first fabric ply 40 and second 
fabric ply 42 and against unbound sections 44 of length- 
wise yarns 26. Stitches 54, for example, may be made 
to connect first fabric ply 40 to second fabric ply 42 ad- 
jacent to loop-forming cable 52 to form seaming loops 
40 56 from the unbound sections 44 of the lengthwise yarns 
26. Alternatively, first fabric ply 40 may be connected to 
second fabric ply 42 adjacent to loop-forming cable 52 
by any of the other means used for such a purpose by 
those or ordinary skill in the art. 
45 [0046] Loop-forming cable 52 is then removed and 
the seaming loops 56 formed in the foregoing manner 
at the two widthwise edges 36 of the flattened base fab- 
ric layer 22 are then interdigitated with one another in a 
manner well-known to those of ordinary skill in the art. 
50 As shown in Figure 11, a pintle 58 is directed through 
the passage defined by the interdigitated seaming loops 
56 to join the two widthwise edges 36 of the flattened 
base fabric layer 22 to one another, thereby forming a 
two-ply base fabric 60 for an on-machine-seamable 
55 multi-axial press fabric. 

[0047] The two-ply base fabric 60 may, at this point, 
again be heat-set. In any event, one or more layers of 
staple fiber batt material 62 are needled into and through 
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the superimposed first fabric ply 40 and second fabric 
ply 42 to join them to one another and to complete the 
manufacture of on-machine-seamable multi-axia! press 
fabric 64. The staple fiber batt material 62 is of a poly- 
meric resin material, and preferably is of a polyamide or 
polyester resin. 

[0048] Finally, pintle 58 may be removed, and the sta- 
ple fiber batt material 62 cut in the vicinity of seaming 
loops 56 to place press fabric 64 into open form for ship- 
ment to a paper mill and for subsequent installation 
there on a paper machine. 

[0049] Modifications to the above would be obvious 
to one of ordinary skill in the art, as long as they would 
not bring the invention so modified beyond the scope of 
the appended claims. 



Claims 

1. An on-machine-seamable multi-axial press fabric 
(64) for the press section of a paper machine, said 
press fabric (64) comprising: 

a base fabric, said base fabric having a first fab- 
ric ply (40) and a second fabric ply (42) fash- 
ioned from an endless base fabric layer (22), 
said endless base fabric layer (22) comprising 
a fabric strip ( 1 6) having a first lateral edge (30), 
a second lateral edge (32), a plurality of length- 
wise yarns (26) and a plurality of crosswise 
yams (28), said fabric strip (16) being spirally 
wound in a plurality of contiguous turns wherein 
said first lateral edge (30) in a given turn of said 
first fabric strip (16) abuts said second lateral 
edge (32) of an adjacent turn thereof, thereby 35 
forming a helically continuous seam (20) sepa- 
rating adjacent turns of said fabric strip (16), 
said helically continuous seam (20) being 
closed by attaching abutting first and second 
lateral edges (30, 32) of said fabric strip (16) to 40 
one another, thereby providing said base fabric 
layer (22) in the form of an endless loop having 
a machine direction, a cross-machine direction, 
an inner surface and an outer surface, said end- 
less base fabric layer (22) being flattened to 45 
produce said first fabric ply (40) and said sec- 
ond fabric ply (42) having two widthwise edges 
(36), said first fabric ply, (40) and said second 
fabric ply (42) being connected to one another 
at folds (38) along said two widthwise edges so 
(36), and at least one layer of staple fiber batt 
material (62) needled into one of said first and 
second fabric plies (40, 42) and through to the 
other of said first and second fabric plies (40, 
42) laminate said first and second fabric page 55 
plies (40, 42) to one another; characterised by 
at least one crosswise yarn (28) in each of said 
turns of said fabric strip (16) being removed at 



each of said folds (38) at said two widthwise 
edges (36) to provide unbound sections (44) of 
lengthwise yarns (26) of said fabric strip (16) at 
said folds (38), said unbound sections (44) be- 
5 ing seaming loops (56) for joining said width- 

wise edges (36) of said flattened base fabric 
layer (22) to one another to form an endless 
loop. 

10 2. An on-machine-seamable multi-axial press fabric 
(64) as claimed in claim 1 wherein said fabric strip 
(16) is woven from said lengthwise and crosswise 
yams (26, 28). 

*5 3. An on-machine-seamable multi-axial press fabric 
(64) as claimed in claim 1 wherein said fabric strip 
(16) is a single-layer weave. 

4. An on-machine-seamable multi-axial press fabric 
(64) as claimed in claim 1 wherein said fabric strip 
(16) is of a multi-layer weave. 

5. An on-machine-seamable multi-axial press fabric 
(64) as claimed in claim 1 wherein said lengthwise 
yams (26) and said crosswise yarns (28) of said fab- 
ric strip (16) are of a synthetic polymeric resin. 

6. An on-machine-seamable multi-axial press fabric 
(64) as claimed in claim 1 wherein said base fabric 
layer (22) has lateral edges trimmed in a direction 
parallel to said machine thereof. 

7. An on-machine-seamable multi-axial press fabric 
(64) as claimed in claim 1 wherein said fabric strip 
(16) makes an angle (9) of less than 10° with re- 
spect to said machine direction of said base fabric 
layer (22). 

8. An on-machine-seamable multi-axial press fabric 
(64) as claimed in claim 1 further comprising at least 
one layer of staple fiber batt material (62) needled 
into the other of said first and second fabric plies 
(40,42). 

9. An on-machine-seamable multi-axial press fabric 
(64) as claimed in claim 1 wherein said staple fiber 
batt material (62) is of a polymeric resin material. 

10. An on-machine-seamable multi-axial press fabric 
(64) as claimed in claim 9 wherein said polymeric 
resin material is selected from the group consisting 
of polyamide and polyester resins. 



Patentanspruche 

1. Auf der Maschine vemShbares mehrachsiges 
Pressgewebe (64) fur die Pressenpartie einer Pa- 
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piermaschine, wobei das Pressgewebe (64) um- 
fasst: 

ein Grundgewebe, wobei das Grundgewebe ei- 
ne erste Gewebelage (40) und eine zweite Ge- 5 
webelage (42) aufweist, die aus einer endlosen 
Grundgewebeschicht (22) hergestellt werden, 
wobei die endlose Grundgewebeschicht (22) 
einen Gewebestreifen (16) mit einer ersten Sei- 
tenkante (30), einer zweiten Seitenkante (32), 10 
einer Vielzahl von LSngsgarnen (26) und einer 
Vielzahl von Quergarnen (28) umfassen, wobei 
der Gewebestreifen (16) spiralf6rmig in einer 
Vielzahl aneinander grenzender Windungen 
gewickelt ist und die erste Seitenkante (30) in 15 
einer bestimmten Windung des ersten Gewe- 
bestreifens (16) an der zweiten Seitenkante 
(32) einer angrenzenden Windung desselben 
anstfifit, so dass eine spiralf6rmig fortlaufende 
Naht (20) entsteht, die aneinander grenzende 20 
Windungen des Gewebestreifens (16) trennt, 
wobei die spiralfflrmig fortlaufende Naht (20) 
geschlossen wird, indem aneinander stofiende 
erste und zweite Seitenkanten (30, 32) des Ge- 
webestreifens (16) aneinander angebracht 25 
werden, so dass die Grundgewebeschicht (22) 
in Form einer Endlosschlaufe mit einer Maschi- 
nenrichtung, einer Querrichtung, einer Innen- 
seite und einer Auflenseite geschaffen wird, 
wobei die Endlosgrundgewebeschicht (22) ab- 30 
geflacht wird, urn die erste Gewebelage (40) 
und die zweite Gewebelage (42) mit zwei Brei- 
tenkanten (36) herzustellen, wobei die erste 
Gewebelage (40) und die zweite Gewebelage 
(42) an Falten (38) entlang der zwei Breiten- 35 
kanten (36) miteinander verbunden sind, und 
wenigstens eine Schicht Stapelfaser-Flormate- 
rial (62), das in die erste oder die zweite Gewe- 
belage (40, 42) und durch die andere, d.h. die 
erste Oder die zweite Gewebelage (40, 42), ge- 40 
nadelt ist, urn die erste und die zweite Gewe- 
belage (40, 42), schichtartig miteinander zu 
verbinden; 

dadurch gekennzeichnet, dass wenigstens ein 45 
Quergarn (28) in jeder der Windungen des Gewe- 
bestreifens (16) an jeder der Falten (38) an den 
zwei Breitenkanten (36) entfernt ist, urn ungebun- 
dene Abschnitte (44) von LSngsgarn (26) des Ge- 
webestreifens (16) an den Falten (38) zu schaffen, so 
wobei die ungebundenen Abschnitte (44) VernSh- 
schlaufen (56) zum Verbinden der Breitenkanten 
(36) der abgeflachten Grundgewebeschicht (22) 
miteinander zum Ausbilden einer Endlosschlaufe 
sind. 55 

Auf der Maschine vernShbares mehrachsiges 
Pressgewebe (64) nach Anspruch 1 , wobei der Ge- 



webestreifen aus den Langs- und den Quergarnen 
(26, 28) gewebt ist. 

3. Auf der Maschine vernShbares mehrachsiges 
Pressgewebe (64) nach Anspruch 1 , wobei es sich 
bei dem Gewebestreifen (16) urn eine einschichtige 
Bindung handelt. 

4. Auf der Maschine vernShbares mehrachsiges 
Pressgewebe (64) nach Anspruch 1 , wobei der Ge- 
webestreifen (1 6) eine mehrschichtige Bindung hat. 

5. Auf der Maschine vernShbares mehrachsiges 
Pressgewebe (64) nach Anspruch 1, wobei die 
LSngsgarne (26) und die Quergarne (28) des Ge- 
webestreifens (16) aus einem synthetischen Poty- 
merharz bestehen. 

6. Auf der Maschine vernShbares mehrachsiges 
Pressgewebe (64) nach Anspruch 1, wobei die 
Grundgewebeschicht (22) Seitenkanten aufweist, 
die in einer Richtung parallel zur Maschine dessel- 
ben beschnitten sind. 

7. Auf der Maschine vernShbares mehrachsiges 
Pressgewebe (64) nach Anspruch 1 , wobei der Ge- 
webestreifen (16) einen Winkel (6) von weniger als 
10° in Bezug auf die Maschinenrichtung der Grund- 
gewebeschicht (22) bildet. 

8. Auf der Maschine vernShbares mehrachsiges Pa- 
piermaschinentuch (64) nach anspruch 1 , das des 
Weiteren wenigstens eine Schicht aus Stapelfaser- 
Flormaterlal (62) umfasst, das in die andere, d.h. 
die erste oder die zweite Gewebelage (40, 42), ge- 
nadelt ist. 

9. Auf der Maschine vernShbares mehrachsiges 
Pressgewebe (64) nach Anspruch 1 , wobei das Sta- 
pelfaser-Flormaterial (62) aus einem Polymerharz- 
materia! besteht. 

10. Auf der Maschine vernShbares mehrachsiges 
Pressgewebe (64) nach Anspruch 9, wobei das Po- 

. lymerharzmaterial aus der Gruppe ausgewShlt 
wird, die aus Polyamid- und Polyesterharzen be- 
steht. 



Revendications 

1. Tissu de presse multiaxial avec raccord a boucles 
(64) pour la section des presses d'une machine a 
papier, ledit tissu de presse (64) comprenant : 

un support textile, ledit support textile ayant un 
premier jet de tissu (40) et un second jet de tis- 
su (42) confectionnes a partir d'une couche de 
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support textile sans fin (22), ladite couche de 
support textile sans fin (22) comprenant un ru- 
ban de tissu (16) ayant un premier bord lateral 
(30), un second bord lateral (32), une pluralite 
de fils textiles dans le sens de la longueur (26) 5 
et une pluralite de fils textiles dans le sens tra- 
vers (28), ledit ruban de tissu (16) etant enroule 
en spirale en une pluralite de tours contigus 
dans lequel ledit premier bord lateral (30) dans 
un tour donne dudit premier ruban de tissu (16) 10 
vient en butee contre ledit second bord lateral 
(32) d'un tour adjacent de celui-ci, formant ainsi 
une jonction continue helicoidale (20) separant 
les tours adjacents dudit ruban de tissu (16), 
ladite jonction continue helicoidale (20) etant 15 
fermee en attachant les premier et second 
bords lateraux contigus (30, 32) dudit ruban de 
tissu (16) Tun a I'autre, foumissant ainsi ladite 
couche de support textile (22) sous la forme 
d'une boucle sans fin ayant un sens machine, 20 
un sens travers, une surface interieure et une 
surface exterieure, ladite couche de support 
textile sans fin (22) etant aplatie pour produire 
ledit premier jet de tissu (40) et ledit second jet 
de tissu (42) ayant deux bords en largeur (36), 25 
ledit premier jet de tissu (40) et ledit second jet 
de tissu (42) etant relies Tun a ('autre au niveau 
de plis (38) le long desdits deux bords en lar- 
geur (36), et au moins une couche de materiau 
de nappage a fibres courtes (62) aiguilletee 30 
dans un desdits premier et second jets de tissu 
(40, 42) et a travers ce dernier vers I'autre des- 
dits premieret second jets de tissu (40, 42) pour 
laminer lesdits premier et second jets de tissu 
(40, 42) Tun a I'autre ; caracterlse par le fait 35 
qu'au moins un fil textile dans le sens travers 
(28) dans chacun desdits tours dudit ruban de 
tissu (16) est retire sur chacun desdits plis (38) 
sur lesdits deux bords en largeur (36) pourfour- 
nir des sections non reliees (44) de fils textiles 40 
dans le sens de la longueur (26) dudit ruban de 
tissu (16) au niveau desdits plis (38), lesdites 
sections non reliees (44) etant des boucles de 
jonction (56) pour joindre lesdits bords en lar- 
geur (36) de ladite couche de support textile 45 
aplatie (22) Tun a I'autre pourformer une boucle 
sans fin. 

2. Tissu de presse multiaxial avec raccord a boucles 
(64) selon la revendication 1,.dans lequel ledit ru- 50 
ban de tissu (16) est tisse a partir desdits fils textiles 
dans le sens de la longueur et dans le sens travers 
(26, 28). 

3. Tissu de presse multiaxial avec raccord a boucles 55 
(64) selon la revendication 1 , dans lequel ledit ru- 
ban de tissu (16) est une armure a couche unique. 



4. Tissu de presse multiaxial avec raccord a boucles 
(64) selon la revendication 1, dans lequel ledit ru- 
ban de tissu (16) est une armure multicouche. 

5. Tissu de presse multiaxial avec raccord a boucles 
(64) selon la revendication 1 , dans lequel lesdits fils 
textiles dans le sens de la longueur (26) et lesdits 
fils textiles dans le sens travers (28) dudit ruban de 
tissu (16) sont en resine polymere synthetique. 

6. Tissu de presse multiaxial avec raccord a boucles 
(64) selon la revendication 1 , dans lequel ladite cou- 
che de support textile (22) a des bords lateraux ro- 
gnes dans un sens parallele a ladite machine de 
celui-ci. 

7. Tissu de presse multiaxial avec raccord a boucles 
(64) selon la revendication 1 , dans lequel ledit ru- 
ban de tissu (16) forme un angle (8) inferieur a 10° 
par rapport audit sens machine de ladite couche de 
support textile (22). 

8. Tissu de presse multiaxial avec raccord a boucles 
(64) selon la revendication 1 comprenant en outre 
au moins une couche de materiau de nappage a 
fibres courtes (62) aiguilletee dans I'autre desdits 
premier et second jets de tissu (40, 42). 

9. Tissu de presse multiaxial avec raccord a boucles 
(64) selon la revendication 1, dans lequel ledit ma- 
teriau de nappage a fibres courtes (62) est en resine 
polymere. 

10. Tissu de presse multiaxial avec raccord a boucles 
(64) selon la revendication 9, dans lequel ladite re- 
sine polymere est choisie dans le groupe compre- 
nant les resines polyester et polyamide. 
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